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FCGROUND OF THE INVENTION 



'( ; ) Field of the Invention 



The present invention relates tc a meld for molding 



a tire. Mi-re particularly, the present invention relates to a 
meld for melding a tire to prevent spew (whisker projections) 
and burred extensions on a tire surface during tire molding, 
t< ■ allow tne retention of the initial performance of a tire 
detained ana ge od external appearance, and to allow designing 
f e r reduction in the number of molds and their production 
costs as well as simplification of maintenance and inspection 
wori: . 

( ) F'e laced Art Statement 



oy means of easting which fits for trie forming of complicated 
shapes conforming to the surface shape designed as complicated 
shapes having numerous thin projections termed sharp corners 
:e blades for a tire. 



this casting are ordinarily divided into sub-molds, and these 
sub-molds are combined to form a predetermined form as a whole 
at the time of forming a tire. As a method for dividing the 
meld, a method for dividing into 7-11 sub-molds by cutting the 
ceedesigned form in the direction of the central axis along 
one :irc umference wnicn are often called segmented mo las (or 
sectional molds), and a method for dividing into 1 sub-molds 
ov cutting the predesigned form in a direction perpendicular 
to the central axis, that is, in the direction of the tire 
eiameter which are often called 2-piece molds (or One Cast 
Ring molds). Appropriate selection can be made in accordance 
with manufacturing conditions and the like. 



Tne mi' Ids for molding a tire are often manufactured 



Molds for molding a tire manufactured by means of 
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[0CO4] Molding of a tire using this type of the mold is 

ordinarily performed by pressing a green tire, which has not 
been applied with a predetermined design and produced by pre- 
mc'lding polymerized rubber materials and the like, to a mold. 
This type of the molding is called as compression molding. 
[ ! " ? 5 ] In :he course of such a compression molding, a 

number of closed spaces, which are called blockade spaces, are 
formed between the green tire and the projections and 
dec-ressions such as ribs, blades, and the like formed cn the 
mold surface, when a green tire is pressed into a mold, 
luring molding, air within the blockades is not discharged 
tnerefrom, and thus, air bubbles are contained in the molded 
tire finally obtained. This is a problem when air bubble 
defects, such as air inclusions, are produced, 
[otood Further, after molding, molds for molding a tire 

should be ordinarily subjected to inspection and maintenance 
uor.mer.:, including periodic cleanings and the like, since 
one surface of the mold is roughened due to adherence of oils 
and fats and the like during repeated use. Depending on the 
mo- Id, this cleaning and the like can become troublesome, 
reo'ui rind tne introduction of long cleaning times and 
expensive equipment. This results in a problem that 
production costs of the articles produced increase. 
[0007] To prevent the formation of the aforementioned air 

inclusions, methods of removing air from melds are usually 
implemented to cope with this situation. 

; ; hj r j As a means for removing air from the closed spaces, 

there have been conventionally employed two types of means; 
one of which is called a venthole type means and tne other a 
non-spew or slit vent type means. 

[0x09] Tne method employing the venthole type means is such 

a one that air within blockades is discharged therefrom to the 
outside through air removal apertures called ventholes 
provided in the mold so as to make them lead to blockades. In 
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the case of this method, the manufacturing costs of the mold 
are less expensive and this method has an advantage since cne 
may employ, for maintenance and inspection, a simple blast 
method which comprises blowing media such as glass beads, 
reein beads, dry ice pellets, and the like to the interior 
surface of the mold with nigh- pressure air. However, spew 
(whisker projections) are formed on the final molded tire (the 
tire product) since air is discharged accompanying the outflow 
of raw tire material (a green tire) into ventricles when the 
ventricle type means is used. There is a disadvantage in that 
tne external appearance and initial running performance of the 
molded tire are deteriorated. 

[0010] The method employing a non-spew or slit vent type 

means is seen a method that air within blockades is discharged 
t: the outside through gaps formed between sub-molds or slit- 
: : <o air removal moans provided in the predetermined 
locations; thus this method is superior in the external 
appearance with respect to a molded tire. Further, there is 
an advantage in that adverse effects on the initial running 
performance are not seen. The occurrence of spew can be 
prevented when a non-spew or slit vent type means is employed, 
nowever, it cannot prevent the formation of burred extensions. 
Further, in the case of this type of a mold, not only is the 
production cost, of a mold expensive, but also there is a 
disadvantage in that clogging during molding occurs readily in 
addition to being more expensive. in addition to toe above, 
witn regard to maintenance ana inspection, the mold should be 
broken down into every sub-mold if one employs a simple blast 
method. Thus, it requires several man-hours for cleaning by 
blasting. Further, since slit portions clog readily with 
repeated blasting and the contaminants accumulated in slit 
portions are difficult to remove, special cleaning methods 
such as chemical cleaning and plasma cleaning should be used. 
This requires long cleaning times and the introduction of 
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expensive equipment. This is a disadvantage in that the 
oroduction costs of the molded item increase. 

[0011] As mentioned above, there are respective advantages 

and disadvantages in these two type means for air removal. 
Therefore, a: present, one should choose a proper mold taking 
moo con; ide rat ion the use of tire to be produced, production 
costs, and one like. That is, at present, a mold equipped 
with a non-spew type means is used when a serious 
:or.sideratior: must be given to the external appearance and the 
initial performance of a tire, with the acceptance of a 
relatively expensive production cost. On the other nana, 
h:wever, a mo la equipped with a venohole type means is used 
when a serious consideration must be given to the production 
:;s: of a mold and the running cost in tire mod ding, with the 
acceptance of a relatively poor external appearance and 
relatively p:or ir.it ial running performance of a tire. Thus, 
3 satisfectory oa ] ance between all aspects O'f the external 
appearance, the initial performance and the production costs 
of t i re is desi red . 

[11121 In light of these circumstances, various types of 

measures are bein: proposed. Fo>r example, there- is proposed 
in JP-A-9-14 1 660 a mold equipped with air removal lids 
provided in ventholes. This air removal lid is provided with 
a movable lid insert comprising an axis and a lid head 
disposed thereon. This lid head is provided with a cavity and 
a surface navirg a c 1 rou lar- 1 runca ted- cone - shape on the 
oooosice si:ie of the cavity, and bei.rg mostly flat on the side 
near to the cavity. Further, this air removal lid is provided 
with a casing and is press fitted into the venthole together 
with this casing. 

[C-013] An air removal lid thus configured has the functions 

mentioned below. Namely, the lid insert is always pressed to 
upoer side by means of a spring loaded with force. Moreover, 
the lid insert is, during compression molding using a green 
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tire, pressed down in opposition to the loaded force of a 
spring by means of pressing a level surface of the lid head 
into a green tire. During this downward pressing, air can be 
removed through gaps, thai is, air passages, formed between 
the casing and lid insert. Further, infiltration into air 
passages of the green tire can be prevented oy interrupting 
air passages with such contact of the casing and the circular- 
t runcat ed-cone- shaped surface when compression molding is 
completed. Furthermore, the lid insert is pushed upwardly 
aoain by means of a boa dec spring in the cavity curing removal 
of one vulcanized tire from the mold after vulcanization is 
comple t ed . 

[0014] Nonetheless, a mold provided with the air removal 

lid suffers, as mentioned later, from clogging in a relatively 
r. : }h frequency due to constraint; of that structure. The 
v te5<3:e distance," wnicn is an inoex for judging the easiness 
in cioccihtg, is defined as "Area in the Opening and CLosing 
Surface of an Air Removal Lid," and also as the contact area 
between the cas i ng and the c i rcu la r-t r un ca ted- cone -shaped 
surface in one case of the device disclosed m JP-A- 9- 1 4 1 650 , 
or, in other xords, the "distance from the peripheral portion 
of the lid opening and closing surface to the holes for air 
removal" and the distance from the peripheral portion of the 
casing to the entrance of air passages in the case of the 
device disclosed in JP-A- 9- 1 4 1 660 cannot be sen zo be long. 
In this event, rubber burrs are readily reachable jp to the 
a : : removal holes, i.e., air passages during tire molding. As 
a consequence, there is such a problem that they infiltrate 
into air removal holes and cause clogging. Namely, the 
constraints are present as a result of the structure since the 
air removal lid must be embedded inside a tubular casing and 
stored. To avoid interference in designing, one cannot employ 
a casing having an external diameter in terms of radius of 
approximately 3 mm or more. In this event, the internal 
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diameter of the casing should be shortened to have a long 
leakage distance. The radius, however, must be approximately 
1.6 mm even at a minimum since the air removal lid is housed 
in the ventho-le. Therefore, since there exists tno boundary 
in having a long this leakage distance, clogging occurs 
readily from rubber burr infiltration into air removal holes 
(air passages) . Thus, this brings a problem that the increase 
in the maintenance expenses (running cost) cannot be 
eliminated. Moreover, in the case that rubber burrs which 



been temporarily infiltrated int: the internal area of 



the air removal holes (air passages) are cut off at the time 
of demolding the tire from the mold, this would result in a 
further rise in the probability of the occurrence of clogging. 
This is because a portion corresponding to the leakage 
distance is housed in the internal portion of the air removal 
r.oles (air passages) . Further, there is a problem in that 
c rociuct io n costs increase due to the numerous parts and 
tempi i oated structures . 

.: VMMAF.Y OF THE I WENT ION 

i o; 1 5 ] it is an -object of the present invention, in light 

of the above problems, to provide a mold for molding a tire so 
that when molding a tire, the occurrence of spew (whisker 
orojections ) and burred extensions on a tire surface is 
prevented and the tire -obtained can have good initial 
performance ana external appearance, at the same time, 
reccing the number of the sub-molds in the mold and their 
production costs and effectively preventing clogging derived 
from rubber burr infiltration in ventholes and for allowing 
design to reduce running costs by simplifying maintenance and 
i n s p e c t i o n wo- r k . 

A o cording ly, there is provided a mold for tire 
molding described below in detail. 
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[>:i7] According to one aspect of the present invention, 

there is provided a mold for molding a tire, comprising: 
at least two sub-molds being capable of forming a 
predetermined f<: rm as a whole when used for molding a tire, 
characterized in that the mold is equipped with the at least 
t/j sue -mo las, each of which has a plural, icy of air removal 
apertures for discharging air from blockades formed between a 
green tire and sub-molds when the green tire is pressed on 
respective surfaces of the sub-molds curing tire molding, ana 
a plurality of verotlics, each of which has a lid mechanism. 
The lid mechanism is made of a flexible, and chemically 
inactive material without fusing witn the green tire, ana 
being capable of using repeatedly at a temperature of 100- 
2 00 C C, discharging air from blockades with keeping an open 
state by spring up until the green tire contacts an upper 
: ; t i oh of the mold when the green tire is pressed on 
respective surfaces e-f one sub-molds curing tire molding, 
ooootinuing to discharge air while reducing degree of its 
spring up during a period from a time when the green tire 
o : ■ :o tacts t h e upp e r p o r t i o n t o a t ime when it re a ones t h e 
: ..r f aoe of the sub-rrvolds, and preventing the green tire from 
fio-wing out o-f the vent lids by forming a closed state where 



one vent lids are intima 
dissolving its springin 
surfaces of the sub-mo 1 

; [ I I 3 ] Ac cording to 

invention, there is pr 



otely contact with the green tire by 
.g up when the green tire reaches the 
ds . 

a second aspect of the preseot 
'vided a mold fc>r molding a tire 
according to the first aspect, wherein the ventlid is a 
flexible plate member and the lid mechanism of the ventlid 
passes through the direct io-n of the thickness of the ventlid; 
the ventlid being formed by bending upwardly at a 
predetermined angle a cut portion cut alo»ng with a baseline 
formed by a straight line linking a starting point and an end 
P'cdnt both c-f which are a starting point (s) and an end 
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point (s) of one or mo-re straight or curved cuts, and do not 
coincide each other. 

[0019] According to a third aspect of the present 

invention, any one of the molds of the first and second 
a snoots is provided, wherein the lid mechanism formed inside 
the venthole cr formed as a venthole itself is provided with 
moans of positioning to prevent further pressing downwards 
when there is formed a closed state where the vent lids are in 
intimate contact with the green tire by dissolving its 
sp- ringing up at a time when the green tire reaches the 
serf aces of the sub-molds. 

[0010] Fourthly, there is provided a mold according to the 

third aspect of the present invention, wherein the means of 
rots 1 1 i oni ng is a positioning run disposed in a standing form 
in direction of the central axis of the venthole so as to make 
an upper portion thereof contact intimately with the lid 
mecnanism in a closed state by means of a support member 
pr-ovided in the venthole. 

[oOol] Fifthly, there is provided a mold according to the 

third or four:.:; aspect of the present invention, wherein the 
means of pc-s i t i on i ng is a positioning structure where the 
aiameter of the venthole is set to be small so as to make the 
leading cage of the lid mechanism contact with the upper 
portion of the peripheral wall of the venthole when the lid 
mechanism is in a closed state. 

[[ ;.":2j Acc:rding to a sixth aspect of the present 

invention, there is prt'vi ded a mold according to the first 
aspect of the present invention, wherein the vent lid is a 
flexible plate member, and is formed by bending at a 
predetermined angle out portions which are a cut along with a 
baseline formed one or more continuous or non-continuous 
st raight or curved lines . 

[0ti3] Seventhly, there is provided a mold according to 

the sixth aspect of the present invention, wherein the ventlid 
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is fixed in a vent tube at a weld site by using as a boundary 
the cuts formed by passing through the direction of the 
thickness, and the vent tube where the vent Lid is fixed is 
provided in the venthcle. 

[DM4] Eighthly, there is provided a mold according to the 

sixth aspect of the present invention, wherein the vent lid is 
airectly fixed in a predetermined location of the sub-molds a 
weld site by using as a boundary the cuts formed by passing 
through the direction of the thickness. 
[uol'B] According to a ninth aspect of the present 

invention, there is provided a mold according to the first 
aspect of the present invention, wherein the vent lid is a 
lons-shaped flexible plate member where two* circles or 
ellipses lay in a line ana the lid mechanism of tne ventlid is 
formed by beruing at a predetermined angle- with a baseline of 
a ~oint portion where the two aforementioned circles lay in a 

[0016] Tenthly, there is provided a mold according to the 

ninth aspect of the present invention, wherein tne ventlid is 
fixea in a vent tube at a preoetermined location of one plate 
member of the plate members that are bent; the vent tube where 
the ventlid is fixed being provided in the venthole. 
[0017] Eleventhly, there is provided a mold according to 



the ninth aspect of t: 
is airectly fixed by f 
claoe member; at its p 
itution of tne s_ib-m: 
[0 01' 3 1 Accord i no to 



ie present invention, wherein the ventlid 
'ixing one plate member among the bent 
■ redetermine-:; location to a predetermined 
■ids . 

a twelfth aspect of the present 
invention, there is provided a mold according to the first 
asoect of the present invention, wherein the ventlid is a 
keyhole-shapeci flexible plate member where a circle, ellipsis, 
or shell-shape and a rectangular shape lay in a line and the 
lid mechanism of the ventlid is formed by bending the flexible 
plate at a predetermined angle by using a baseline a line 
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formed by the circle, ellipsis, or shell-shape and a 
rectangular shape or a straight line positioned at the 
proximity of the aforementioned line. 

[30 2"?] Thirteenthl y, there is provided a mold according to 

twelfth aspect of tne present invention, wherein the 
vrrtlia is fixed by embedding directly the rectangular plate 
member among the bent plate members into a predetermined 
location of the sub-molds to fix. 

[of 50] Four t eent in ly , there is provided a mold according to 

the twelfth aspect c>f the present invention, wherein the 
vent lid is fixea by fixing the rectangular plate member among 
the bent plate members at its predetermined location to srpe 
blades disposed in predetermined locations of the sub-molds. 
[0031] According to a fifteenth aspect of the present 

invention, there is provided a mold according to the first 
a=oect of tne present invention, wherein tne ventlio is mace 
or a flexible plate member whose shape is composed of a snape 
corresponding to design c>f a shape c<f the periphery o-f a tire 
and a rectangular shape in series, and the lid mechanism of 
one ventlid is formed by bending the flexible plate at a 
b redetermine d angle using as a baseline a portic-n where the 
design o-f the shape of tne periphery o-f a tire and a 
rectangular shape lay in a line. 

[0032] According to a sixteenth aspect of the present 

invention, there is provided a mo»ld according to- the fifteenth 
asioect O'f the present invention, wherein tne ventlid is fixed 
to a vent taoe at a predetermined location of tne rectangular 
plate: member among the bent plate members, and one vent tube 
to which the ventlid is fixed is housed in the ventricle. 

[■"■0 33] According to a seventeenth aspect c>f the present 

invention, tnere is provided a mold according to the fifteenth 
aspect t'f the present invention, wherein the ventlid is a 
ventlid in which a predetermined location c>f the rectangular 
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plate member among the bent plate members is directly fixed in 
a predetermined location of the sub-molds. 

[0034] According to an eighteenth aspect of the present 

invention, there is provided a mold according to any one of 

5 i x t h thr o u g h sixt e e n t h aspects o f the present i n ve n t i o n , 
in a place member rapable cf opening and closing among 
the bent place members is made of a plate member having a 
surface shape corresponding to the surface shape of the sub- 
molds . 

[CO?- 1 !] According to a nineteenth aspect of the present 

invention, there is provided a mold according to the 
eighteenth aspect of the present invention, wherein a plate 
member capable of opening and closing among the bent plate 
members is a plate member to which a shaped component having a 
surface shape corresponding to the surface shape of the sub- 

i j I ; 6 } Twenciethly, there is provided a mold according to 

a n y of t he other nineteen asp e c t s of the present i n v e nt ion, 
wherein the vent lid is made of a silicone elastomer or a 
f iuor oca rbon elastomer . 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1(a) and 1(b) show an explanatory drawing to 
schematically indicate one of the preferred embodiments of the 
m:ld for molding a tire in the present invention, where (a) is 
a too view an:; (d) is a cross-sectional view at line A-A. 

Figs. 2(a) to 2(c) show an explanatory drawing to 
schematically indicate a lid mechanism during compression 
molding with the first ventlio used in one of the preferred 
embodiments of the mold for molding a tire in the present 
invention respectively indicating (a) an open state, (b) a 
transitional state for transition from an open state to a 
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closed state (a state where the degree of separation after 
rising is reduced), and (c) a closed state. 

Figs. 3 fa) to 3(d) show an explanatory drawing to 
schematically indicate the first vent lid usee in one of 
preferred embodiments of :.::e mold for molding a tire in the 
present invent ion . 

Fi?s. 4 ia) ana 4(b) show a cross-sectional view to 
indicate a specific example of methods to fix to a sub-mold 
the first vent lid used in preferred embodiment of the mold for 
molding a tire in the present invention, where (a) and (b) 
indicate respective methods of fixture along an undercut. 

Figs, o i. a ) to 5(c) show an oblique view to schematically 
indicate the dimensional relationship with design of the first 
vent lid used in the present invention. 

Figs, k i a ) to 6(c) show a cross-sect iona t view to 
o cema t i ca .1 I y indicate the p roou c 1 ion of rubber burrs after 
tire molding: in the event of use of the first vent 1 id used in 
one of preferred embodiments of the mold for molding a tire in 
the present invention, where (a) is the state where rubber 
burrs are produced and (b) to (c) are respective states for 
ready removal of rubber burrs produced with the lid 
au: oma t i ca 1 1 y rising after separa t ion . 

Figs. 7 fa) to 7(d) show a cross-sectional view to 
schematically indicate a means of positioning in the event of 
use of the first ventlid used in one of preferred embodiments 
of the mold for molding a tire in the present invention 
indicating respective stages where (a) is the stage in which 
one lid is in an open state, (b) is a cross-sectional view at 
line A-A, (c) is the stage of the movement state where the lid 
is pushed downwards, and (d) is that stage in which the lid is 
in a closed state. 

Figs, c (a) to 8(c) show a cross-sectional view to 
schematically indicate other means of positioning in the event 
of use of the first ventlid used in one of preferred 
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embodiments of the mold for molding a tire in the present 
invention indicating respective stages where (a) is the stage 
in which the lid is in an open stare, (b) is the stage of the 
movement state where the lid is pushed downwards, and (c) is 
coat stage ir. which the lid is in a closed state. 

Figs. ? a) to 9(e) shew a cross-sectional view to 
schematically indicate the order of processes (a) to (e) for 
methods of manufacturing the first vent lid used in one of 
preferred embodiments of the mold for molding a tire in the 
present invention . 

Fig. 11 snows an oblique view to schematically indicate a 
master model used in an example of methods of manufacturing 
the mold for molding a tire in the present invention. 

Figs. 11(a) to 11(h) show a cross-sectional view to 
schematically indicate the order of processes (a) to (h) for 
an example oi methods of manufacturing a mod:; for molding a 
tire in the present invention in the event of use of the first 
van 1 1 id . 

Figs. 11(a) to 12(d) show a cross-sectional view to 
s enema t i ca 1 1 y indicate the order -of processes (a) to (d) for 
a.oocner example of methods of manufacturing a mold for molding 
a tire in the present invention in the event of use of the 
first vent lid . 

E'ig. 15 shows an explanatory drawing tc schematically 
indicate sti'. 1 another embodiment of the mole for molding a 
tire in the present invention. 

Figs. 14(a) to 14(e) show 7 a or : ss-se ct i-ona 1 view to 
indicate a specific example of methods to fix to a vent tube 
the second vent lid used in still another embodiment of the 
mod d for molding a tire in the present invention. 

Figs. It (a) to- lo(g) show a cross-sectional view to 
indicate a specific example of methods to fix to a sub-mold 
the second ventlid used in still another embodiment of the 
mold for molding a tire in the present invention. 
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Figs. 16(a) to 16(d) show a cross-sectional view to 
indicate other specific examples of methods to fix to a sub- 
mold the seco-nd ventlid used in still another embodiment of 
one mold for molding a tire in the present invention, with a 
partially enlarged drawing Fig. 16(d) of the part 2c shown in 
Fig. 16(c). 

Fig. 17 shows an explanatory drawing to schematically 
indicate the third ventlid used in still another embodiment of 
the mold for molding a tire in the present invention. 

Figs. 1 " : ( a ) to l: : (f) show an explanatory drawing and a 
cross-sectional view to- indicate a specific example of methods 

fix to a vent tube the third ventlid used in still another 
eiri odiment of the mold for molding a tire in the present 
i nvent ion . 

Figs. 1 11 ( a ) arc 1 2 ( o ) show an explanatory drawing and a 
r ro ss -sect i :coai view to indicate a specific example of methods 
cc fix to a sub-mold the third ventlid used in still another 
embodiment of the mold for molding a tire in the present 
invent ion . 

Figs. 20(a) to 20(e) show an explanatory drawing and a 
:.r : ss-sect i cnal view to indicate other specific examples of 
methods to fox to a sub-mold the thi.ro ventlid used in still 
another embodiment of the mold for molding a tire in the 
present invention, with a partially enlarged drawing Fig. 
2C (e) of the part 2c shown in Fig. 20(d). 

Figs. 2" (a) an:; 21 (b) shew an explanatory drawing to 
schematically indicate the fourth ventlid used in still 
another embodiment of the mold for molding a tire in the 
present invention . 

Figs. 22(a) and 22(b) show an explanatory drawing to 
schematically indicate an example of the shape of the fourth 
ventlid used in still another embodiment of the mold for 
molding a tire in the present invention. 
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Figs. 2? (a) to 2 3 ( j ) show an explanatory drawing and a 
cress-sectional view to indicate a specific example of methods 
ro fix to a sub-mold the fourth ventlid used in still another 
embodiment of the moid for molding a tire in the present 
invention, with a partially enlarged drawing Fig. 2.3 (j) of the 
:,= ::: 2d shewn in Fig. 23 (i) . 

Figs. 24(a) to 21(h) show an explanatory drawmg and a 
cross-secticnal view to indicate other specific examples of 
methods to fox to a sub-mold the fourth ventlid used in still 
other embodiment of the mold for molding a tire in the present 
indention, with a partially enlarged drawing Fig. 24(1) of the 
part 2d shown in Fig. 24(h). 

Figs. 25(a) to 23(c) show a cross-sectional view to 
schematically indicate a lid mechanism during compression 
mo. .ding of the fourth "cent lid used in one :» f preferred 
emood i merits of tne mo c for molding a tire in tne present 
i rr/ent i : n . 

Ficrs. 22(a) to 22(e) show a cross-sectional view to 
indicate otnor specific examples of methods to fix to a vent 
tube the fourth ventlid used in still another embodiment of 
tne molu for molding a tire in the present invention. 

Figs. 27(a) and 27(b) show an explanatory drawing to 
schematically indicate the fourth ventlid in the event of use 
: f methods for "fixture to a sipe blade" used in still another 
embodiment :>: the meld for molding a tire in the present 
intention. 

Fias. . - (a) and ii(.b) show an explanatory drawing to 
schematically indicate the fifth ventlid used in -one c>f 
preferred embodiments of the mold for molding a tire in the 
present invention. 

Fias. I-' 1 (a) and _2(b) show an explanatory drawing to 
schematically indicate comparison of the fourth ventlid in a 
state of fixture to a sub-mold and the sixth ventlid in a 
state of fixture to a sub-mold used in still another 
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embodiment of the mold for molding a tire in the present 
invention . 

Fig. 30 shows an explanatory drawing to schematically 
indicate the sixth ventlid used in one of preferred 
embodiments cf the mold for molding a tire in the present 
invention . 

Fig. 31 shows an explanatory drawing to schematically 
indicate a state of fixture to a sub-mold for the seventh 
ventlid useol in still another embodiment of the mold for 
melding a tire in the present invention. 

Fig. 32 shows an explanatory drawing to schematically 
indicate an example of manufacturing the seventh ventlid used 
in still another embodiment of the mold for molding a tire in 
the present invention. 

Figs. :3(a) ano 3.3 -b) snow an explanatory drawing to 
schematically indicate strengthening of the lid portion of the 
ventlid when using the sixth ventlid. 

Figs. 34(a) to 34(f) show a cross-sectional view to 
schematically indicate a method of providing on a sub-mold the 
first ventlia in an embodiment of the moid for molding a tire 
in the present invention, where (a) is the sub-moid used, (b) 
is the ventlid used, (c) is the backing member used, and (d) 
to (f) are respective states of installation (insertion) . 

Figs. 35(a) to 35(c) show an explanatory drawing to 
schematically indicate the structural elements used in an 
embodiment of the mold for molding a tire in the present 
invention, where (a) is the sub-mold, (b) is the first 
ventlid, and (c) is the positioning tube. 

Figs. 36(a) to 36(d) show an explanatory drawing to 
schematically indicate the structural elements used in another 
embodiment of the mold for molding a tire in the present 
invention, where (a) is the sub-mold, (b) is the first 
ventlid, and (c) to (d) are respective being installed 
( insertion) . 
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Figs. 37(a) to 37(c) show an explanatory drawing to 
schematically indicate the structural elements used in other 
embodiments of the mold for molding a tire in the present 
invention, where (a) is the sub-mold, (b) is the second 
vent lid, and (c> is the vent tube. 

Fias. 3:- (a 1 tc 38(d) show an explanatory drawing tc 
schematically indicate the structural elements usee in another 
embodiment of the mold for molding a tire in the present 
invention, where (a) is the sub-mold, (b) is the third 
ventlid, (c) is the vent tube, and (d) is the amount of 
opening after welding and bending. 

Figs. 00(a) and 39(b) show an explanatory drawing tc 
schematically indicate the structural elements used m still 
^nether embodiment of the mold for molding a tire in the 
present invention, where (a) is the suc-mola and (b) is the 
:: : u rcn vent 1 . d . 

Fig. 41 shows an explanatory drawing to schematically 
moicate the fifth ventlid used in still another embodiment of 
one mold for molding a tire in the present invent! on. 

Figs. 41(a) to 41(d) show an explanatory drawing to 
schematically indicate the structural elements used in still 
■another embodiment -of the mold for molding a tire in the 
oresent invention, where (a) is the sub-mold, (b) is the 
oositiorial relationship between cast removal grooves and a 
venthole, (co is the sixth ventlid, and (d) is the sub-mold 
i : n the sixth ventlid in an inserted state. 

Figs. 4t(a) to 42(c) show an explanatory drawing to 
o onemat ical 1 y indicate the structural elements usee in still 
anotner embodiment of the mold for molding a tire in the 
o resent invention, where (a) is the venthole portion of the 
sub-mold, (b.i is the seventh ventlid where the shaped 
component is attached, and (c) is the sub-mold with the 
seventh ventlid in an inserted state. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0037] The preferred embodiments of the present invention will 
hereinafter be described in detail with reference to the 
drawings . 

[0033] As indicated in Fig. 1(a), a mold for molding a tire 

10 in the present invention is divided into 2 or more sub- 
molds 10a and is used as a complete mold in the mode indicated 
m Fig. 1(a) when these sub-molds 10a are combined as a whole 
during tire forming. Figure 1 (b) is a cross-sectional view 
at. line A-A. In Figs. 1(a) and 1(b), the mold is divided into 
7 pieces along the circumference wherein segmented molds are 
employed for dividing a mold, but 2-piece molds are employed 
in a similar manner. 

[0039] In addition, as examples of materials to form molds 

f:r tire molding of the present invention, aluminum alloy and 
iron alloy may be mentioned. Of these, aluminum al.l:-ys for 
casting (AC40 and the like) and cast iron (FCD600 and the 
like) are preferable due to the extreme precision of casting 
and soundness of the metallic structure. 

[;040] As indicated in E n igs . 2(a) to 2(c), a mold for 

molding a tire according to the present invention is provided, 
including at least two sub-molds 10a being capable of forming 
a predetermined form as a whole when used for molding a tire, 
characterized in that the mold is equipped with the at least 
two sub-molds each of which has a plural number of air removal 
at: enures 1 for discharging air from blockades 12 formed 
between the green tire 11 and sub-molds 10a when a green tire 
is pressed on respective surfaces of the sub-molds during tire 
molding, and a plurality of ventlids (ventlids 2a are a first 
ventlid in case of the mold shown in Fig. 2). Each of the 
ventlids 2a has at least one lid mechanism, the lid mechanism 
being made of a flexible, and chemically inactive material 
without fusing with the green tire, and being capable of using 
repeatedly at a temperature of 100-200°C, discharging air 18 
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from blockades 12 with keeping the lid mechanism an open state 
by spring up until the green tire contacts an upper portion 2h 
of the mold when the green tire is pressed on respective 
surfaces of the sub-molds 10a during tire molding 'See Fig. 
I y.) ) . Air 18 is continued to be discharged while reducing 
oo' o r ee of its sprirg up during a period from a time when trie 
oreen tire 11 contacts the upper portion ih of the lid 
mechanism to a time when it reaches the surface o> f the sub- 
moids 1 0 a (3ee Fig. 2(b)). The green tire 11 is prevented 
from flowing out of the mold by forming a closed state where 
Lhe ventlids 2a intimately contact :he green tire 11 by 
dissolving its springing up when the green tire reaches the 
surfaces of the sub-molds 10 a (See Fig. 2(c)). Indeed, it 
may loe possible to dispose a plural number of lid mechanisms 
per ventlid as far as such a disposition does not disturb the 
f n t. ion of t n e mo 1 d a s a w n o I e . 

it 04 1] When, for a venthole 1, a positioning structure as 

mentioned later is not considered, there is no particular 
limitation on the size and the like as long as it allows ready 
oils marge of the air 16 from the blockades 12 to the outside, 
tniugn, as an example, a diameter of 0.6-2.0 mm is preferable. 
In addition, the diameter when a positioning structure is 
oonsiderec as mentioned later must be smaller than a desired 
size of the lid or the ventlid. 

[0042] It is preferable to use, as a ventlid 2a, a flexible 

plate member for reduction in the production :ost of the mold 
itself and for simplification of maintenance and inspection 

W 0 1 rC . 

[004 3] Further, it is preferable that this ventlid is made 

of a flexible, chemically inactive and not fusing with the 
green tire such as, for example, natural rubber, synthetic 
rubber with butadiene polymers (BR), butadiene styrene 
polymers (SBR), and the like, or any composites of these, and 
allowing repeated use at temperatures of 100 to 2C0°C. 
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Specifically, silicone elastomers, fluorocarbon elastomers, 
acrylic elastomers or f luorosi licone elastomers, and metals 
like stainless steel and titanium alloys may be mentioned as a 
suitable example. Of these, elastomers are preferable, and 
silicone elastomers or fluorocarbon elastomers are more 
p re f e raole . 

[024 4] The elastomer vent lid can be produced, for example, by 
means of cast molding or thermosetting molding by using a 
mold. Therefore, even in the case that the surfaces of sub- 
molds have a complicated design shape such as, for example, on 
which a marking line or the convex shape of a saw blade is 
present, the ventlid may be produced in a relatively simple 
and inexpensive manner by cast molding or thermosetting 
molding. Thus, a reduction in the production cost of the mold 
itself may be attained, and an air removal mechanism may be 
disposed in the ventiia installation region as well without 
harming the meld surface shape. Further, the elastomer 
ventlid according to the present invention can open and close 
a lid mechanism by means of rotary motion around a standard 
baseline as a basis as mentioned later. Thus, in contrast to 
lid opening and closing which is performed by means of the 
reciprocating motion of the lid insert in the air removal lid 
as is disclosed in JP-A-9-14 1 660 . The structure can be 
simplified and the occurrence of clogging can be effectively 
prevented - 

[' 1 1 4 o j There are no limitations on the ventlid 2 having a 

lid mechanism or a flap mechanism (hereinafter referred to as 
a lid mechanism) according to the present invention, as long 
as it readily discharges air IS from the blockades 12 during 
t i re molding and does not cause the green tire 11 to outflow 
and clogging does not occur, however, specifically the first 
to seventh ventlids listed below may be mentioned. 
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Fi r s t vent 1 id 

[0046] As indicated in Figs. 3(a) to 3(d), the first 

vent] id 2a has a lid 3 of a structure formed by bending 
upwardly at a predetermined angle as a baseline P formed by a 
s: raign: line linking the starting point and an end point of 
or.e :r m:>re straight or curved cuts which pass through the 
■:iiro::ion of the thickness, and the starting peine and an end 
point do not coincide each other. 

[004 7] Further, in the case that the first vent lid 2a is 

made of an elastomer, an assembly and fixture to the sub-molds 
■can re simplified since a simple insertion system may be 
employed. Namely, a simple fixture can be done by means of 
pressing (inserting) a vent lid 2a formed into a shape 
identical, with an undercut shape U produced by cast removal or 
machining in the surface of the sub-mold lta as shown in Figs. 
4;a ana 4 ; to . Accordingly, any special means of adhesion is 
not requirea and thus, tne replacement work of the ventlid may 
tie simplified. Reduction of the production cost of the mold 
itself can be attained, too. 

[ ; l 4 0 ] Further, measures with respect to maintenance and 

inspection for mold, cleaning and the like can be simplified 
for the first ventlid 2a. Namely, portions of oils and fats 
and the like accumulated in the openings of a lid can be 
easily removed through use of the sandblasting method with the 
first ventlid 2a. Further, it has the advantage in that it is 
nionJy resistant to chemical agents used in chemical cleaning 
in contrast to one made of metal. The s ^me thing is 
applicable to other vent lids according to the present 
invention as far as this advantage is concerned. 

[004 0] Examples of designs of the first ventlid 2a are, for 

example, as shown in Figs. 5(a) to 5(c). The degree of 
opening (AC) of the lid opening when internal pressure W 

(generally tire molding pressure of 10-20 kgf/cm 2 ) in the 
blockade in the mold is applied as a uniformly distributed 
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load when using ventlid 2a (material: silicone elastomer, 
thickness T: 0.06-0.1 cm, lid length L: 0.0^-0.07 cm, length b 
■: f baseline P: 0.10-0.15 cm, Young's modulus E: 30-50 kgf/em") 
during tire molding can be regulated to 0.3/1000-0.7/1000 cm, 
3.: is derived from material strength calculations and the 
>rs:rip:ior. in the Japanese Laid Open Patent Publication Xo . 
JP-A-2002-1 13719, filed on October 10, 2000 by the applicant 
of the present invention. 

[0050] A aesign in this manner by means of its structure 

prevents the occurrence of spew (whisker projections) and 
burred extensions on a tire surface during tire molding, with 
a] lowing gooa initial performance and external appearance of 
the tire obtained. 

[0051] Further, as shown in Figs. 6(a) to 6(c), the lid 3 

automatically springs up, rubber burrs 13 formed would be 
easily pulled out from the mold (Figs. 6(b) t o 6(c)) after 
separation in accordance with separation of the molded tire 14 
from the sub-molds 10a even when several rubber burrs (outflow 
of green tire) 13 are produced, as is shown in Fig. 6(a) . In 
this event, rubber burrs 13 are cut off during separation 
(removal from a mold) of the molded tire 14 from the sub-mola 
1 0 h and in turn the clogging occurrence due to rubber burrs 13 
in the vent hole 1 could be prevented even if rubber burrs 13 
are produced. Furthermore, measures with respect to 
maintenance such as mold cleaning and the like, ana inspection 
can oe s 1 mp 1 i fled. 

[llz-2] As mentioned, a completely closed state at the point 

wnere the green tire contacts the sub-mold surface and molding 
internal pressure has fully acted for the lid mechanism in the 
first ventlid 2a is preferable. In this event, however, 
conditions for the mechanical strength characteristics of the 
■cent lid material and tire molding pressure are ascertained, 
and determination of the lid shape, ventlid thickness, and the 
like must be made after carrying out strength of material 
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calculations. Man-hours for the ventlid design will 
unfortunately increase. Further, there are also instances 
where specially calculated design values are net reproduced 
duo to variations in molding conditions. There are also 
difficulties in restraining so-called "sagging" where the 
ve.nciid is pushed further downwards from a closed state and 
the green tire cut flows to produce burrs. Accordingly, 
positioning as a means of preventing this malfunction to 
prevent the lid mechanism from being pushed further downward 
is preferable. 

[1c::] A positioning pin 2 4 provided in the direction of 

one central axis of a venthoie 21, for example, where, as 
shown in Figs. 7(a) to 7(d), an upper portion of a support 
member 2: provided in a venthoie 21 presses on a green tire 25 
arc by such contact with a lid mechanism 22 proauces a closed 
co bz e ma y be me n tier: e a a s a suit a b 1 e e x amp 1 e of this me a n s o f 

[00:4 ] Further, there may be mentioned, as another means of 

positioning, a positioning structure as shown in Figs. 8(a) to 
>: ( c ) in which the diameter of a venthoie 21 has been set 
smeller so as ro make the leading edge 22a of the lid 
mechanism 22 intimately contact with the upper portion of tne 
peripheral wall 2 1a of a venthoie 2 1 in the sub-mold 2 0a when 
the lid mechanism has produced a closed state. 

[7o : c c ] By means of providing the means of positioning, a 

so— called "overshoot phenomenon," where the lid 22 is pushed 
concessively ( from a closed state as well) downwards during 
c i re molding, can be prevented. Thus, the ventlid can be 
fashioned in thinner form in coder to make the lid flexible 
with respect to the opening and closing characteristics 

( soring characteristics) thereof. Further, a thinner 
thickness for the ventlid can be designed without considering 
outflow of the green tire when one made of an elastomer is 
used . 
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[0056] The first ventlid 2a can be manufactured by the 

methods as shown in Figs. ^ (a) to 9(e), for example, when it 
is made of metal. Namely, a top part 15 and bottom part 16 of 
a mold for ventlid manufacture are prepared (Fig. 9(a)). 
Ventlid materials 17 are put in place between these parts 

(Fig. 9(b)). Ventlid materials 17 are held between the top 
part 15 and the bottom part 16 such that the top part 15 is 
ruLled down, -only the clearance 3a of the lid 0 is punched and 
;; o:o (Fig. Ohio), the t op part is pulled up (Fig. i 1 ( a ) ) , and 
then tne first ventlid 2a is collected (Fig. 9(e)). 

[005 7] In the event the first ventlid 2a is made of an 

elastomer, it is manufactured by casting it in a mold to 
obtain a required shape, and it can be manufactured by means 

:f heat-press molding (the first ventlid 2a can also be 
assemrolec from multiple pieces as necessary). 

[0058] There is no particular limitation on the methods of 

manufacturing a mold for molding a tire according to the 
oresent invention using the first ventlid la, and widely used 
motr.oos may be employee;. One example is explaineoi ceiow. 
[I'.zl-] Shown in Fig. 10 is a master model (original mold) 

1] \ usee t :■ manufacture a moid for mod ding a tire (hereinafter 
referred to as "mold"). The grooved surface and design on tne 
outer surface of this master model 100 is the same as the 
or coved surface and cesigro in tne tire product (item t: be 
molded). Oroiinarily, casts -of this master model are 
reproduced in required numbers for mold manufacture, and these 
are assembled in a ring shape for use. 

[tj60] Shown in Figs. 11(a) to 11(h) is a process to 

manufacture ~ mod :i in the event of use ■:■ f the master- mo-del 
1 I j . Ho w e v e r , t n e z ro s s-se:t ion o» f t h e ma s t e r model 1 0 0 i n 
Figs. 11(a) to 11(h) has been simplified from that in Fig. 10. 
[0061] A ventlid original mold 112 is provided (Fig. 11(a)) 

in a predetermined position on the surface of the convex 
oortion 111 of the master model 100 prepared. 
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[ ! ' 062j Fcr the sake of ease, it is preferable to fo>rm a 

ventlid original mold 112 somowhat larger ihan the ventlid 

; F i. g . 11 (b) ), within a range that the ventlid may be embedded 
thereinto without causing the embedded ventlid shading. 

[0063] Next, a rubber mold 114 that is a reverse mo- Id is 

manufactured using the master model 100 where the ventlid 112 
is rro'Viaed :Fig. 11(c)) . 

[0061] Next, a casting mold 215 that is a reverse mold of 

the rubber mola 114 is manufactured (Fig. 11(a)). A casting 
mo-Id 115 is made from a material that does not deform or 
damage trie rubber mold 114 and is formed from a material, for 
example, a plaster or a oeramic, to facilitate the casting of 
metals used on rrvoicis. 

[006 5] Next, a casting (mold) 116 that is an inverse mold 

is produced using one casting mold 115 (Fig. 11(f)). 

o;066] Next, a venthole 110 is formed by machining using a 

drill and one 1 i ko so as to pass air from the bottom of 
concave por:.:.on 117 to the external portion of one mold (Fig. 

Uj0 67] Next, a ventlid 119 is fixed in the concave portion 

117 formed by the ven:hole 110. As mentioned previously, 
insertion using an undercut, joining with an adhesive agent, 
or fastening of a thin metal slat from the top- of the ventlid 
it performed for fixture of the elastomer ventlid 119. 
Metoods such as welding or fixing this to the meld bc>dy may be 
used. With a metal ventlid, it can be fixed to- the tody of 
the mola via caulking of the concave portion, a shrink, fit 
usi.ro a thermal expansion and contraction, adhesion via an 
aolhes i ve agent , or we lding . 

ilo6: : ] For the methods of manufacturing a mod d, a venthole 

is formed via machining, but a venthole can also be formed via 
the method as shown in Figs. 12(a) to 12(d). Namely, a pin 

12 9 having the same external diameter as that of the venthole 
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IIP formed in a mold 116 in the easting mold 115 produced is 
fixed in a predetermined position (Fie. 12(a) ) . 
[ 5 !■■:■?] For this pin 129, use of a material that will not 

damage welding or fuse to fused metals in the event of easting 
to manufacture the mold 116 is required. For example, use of 
a pin o-f steel material in the event of aluminum casting, a 
pir; of steel material with a ceramic coating in the event of 
iron and steel material casting, or the like is preferable. 
[5570] Next, pin 129 is formed by casting the pin 129 in a 

fixed state in a casting mold 115 and integrated in the mold 
116 f rom tne casting mold 115 (Fig. 12(b)). Next, the 
Formation o f a verothole 118 can, by withdrawal of tne run 12 9 
that is enveloped in casting in the mold 116 fr:m the mold 115 
5: j . 12(c)), be facilitated (see Fig. 12(d)). 

Sec. ond vent 1 i d 

[ 1 1= T 1 ] As is shown in Fig. 1:, the ;e:ond vent lid 2b is a 

flexible plate member, and the lid mechanism of the vent lid is 
formed by bending at a baseline to predetermined angle cuts 4 
which pass through the direction of the thickness of the 
ventlid and are formed from 1 or more continuous or non- 
ront inuous straight or curved lines. In addition, cuts 4 may 
h\ oo be formed oy bendirc a plate along with an imaginary line 
.--z a baseline at a predetermined angle without forming cuts 4. 
[5572] Wnen tne second ventlid 2b is provided in the body 

of a mold, installation in a venthole fixed to a vent tube is 
preferable. Namely, as is shown in Figs. 14(a) to 14(e), cuts 
4 are formed passing through the direction of the thickness 
(Fig. 14(a)), bending to a predetermined angle is performed at 
cuts 4 as a baseline (Fig. 14(b)), and forming of a pipe-fixed 
piece at a weld site by using as a boundary the cuts 4 with 
fixture via spot welding or the like using a welding electrode 
6 at the edge portion of a vent tube 5 that is a stainless 
steel pipe is preferable. 
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[j!75] In addition, as shewn in Fig. 14(a), desired values 

for spring characteristics in the lid mechanism may be set by 
means cf changing :ne intervals between cuts 4, and they may 
also be formed by bending alone without forming cuts 4. 
[0074] Shown in Figs. 15(a) to 15(g) is a process of 

manufacturing a mold (in the event cf use of a ripe-fixed 
niece 7(b) using the second ventlid 2b. 

[:;07 5] First, a master mo-del 100a is prepared (Fig. 15(a)). 

[0076] Next, the rubber mold 114 that is a reverse mold of 

the master model 100a is manufactured (Fig. 15(b) ) . 

[0077] Next, a casting mo-la 115 that is a reverse mold of 

::\e rubber mold 1.14 is manufactured (Fig. 15(c)). The casting 

;-. ; _: 115 is a material tnat joes not oleform or carnage the 

r cuober mold 114 and is formed of material, for example plaster 

or ceramic, to facilitate the casting of metals usee in molds. 

[0070] Next, the casting (mold) 115 that is an inverse mold 

is orccuced from aluminum or iron using a casting mold lit 

(Fig. 1 5 ( :i ; ) . 

[0079] Next, a venthole 118 is formed by machining using a 

crill and the like so as to pass air to the external portion 
of the mold (Fig. 15(e)). In addition, other methods of cast 
removal besides machining using the drill and the like may be 
_se:; for formation of the venthole 113. 

[ f 8 0 ] Next, a p i p e - f i x e d piece 7 io i s p r ov iced in t n e 

venthole 1.13 (see Figs. 15(f) to 15(g)). In addition, for 
installation of a pipe-fixed piece 7b in the venthole 118, 
fixture by, for example, caulking, a shrink, fit using thermal 
expansion and contraction, -or adhesion via an adnesive agent 
may be used. 

[0081] When the second ventlid 2b is provided in the body 

of a mold, direct fixture at a predetermined location in a 
sub-mold at the weld site by using as a boundary cuts 4 formed 
oy passing through the direction of the thickness of the 
second ventlid 2b may also be used. 
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[0082] Namely, direct fixture of the second ventlid 2b at a 

predetermined location in a sub-mold by means of the process 
as indicated in Figs. 16(a) to 16(c) after the course of the 
process in Figs. 15(a) to 15(e) may also be used. 
Specifically, the venthole 118 is covered, cuts 4 are formed, 
and the second ventlid 2b that has been bent to a 
predetermined angle is put in place. When material for the 
casting 116 is iron, fixture is by means of spot welding and 
the like using a welding electrode 6 (Fig. 16(a)). Further, 
when material for the casting 116 is aluminum, fixture is 
performed using a heat-resistant adhesive agent (Fig. 16(b)). 
In this manner, as indicated in Fig. 16(c), the second ventlid 
2b can be directly fixed to a predetermined location in the 
sub-mold. In addition, as shown in Fig. 16(c), there are 
instances of fixture by means of spot welding and the like 
using a welding electrode 6 when the material of the casting 
116 is iron. As is shown in Figs. 16(a) to 16(d), 
counterboring may also be provided in a portion where the 
second ventlid 2b in provided in a sub-mold when the second 
vent lid 2b is directly fixed to a sub -mold . 

Third vent 1 id 

[0083] As is shown in Fig. 17, the third ventlid 2c is a 

lens-shaped flexible plate member 8 (8a, 8b) where two circles 
or ellipses lay in a line and the lid mechanism of the ventlid 
is formed by bending at a predetermined angle at a baseline of a 
j oint port ion 8 c where two circles or el 1 ipses lay in a 1 ine . 

[0084] When the third ventlid 2c is provided in the body of 

a mold, installation in a venthole fixed to a vent tube is 
preferable. Namely, as is shown in Figs. 18(a) to 18(f), it 
is preferable to form a pipe-fixed piece (Fig. 18(f)) by 
bending plate members 8a , 8b at an angle of about 90 ° at a 
j oint port ion where two circles or ellipses lay in a 1 ine 

(Figs. 18(a) and 18(b)), fixing one plate member 8b at one end 
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of a vent tube 5 by means of spot welding and the like using a 
welding electrode 6 (Figs. 18(c) to 18(d)), and bending the 
other plate member 8a at a predetermined angle (Fig. 18(e)). 
[0085] In addition, as shown in Fig. 18(a), desired values 

for spring characteristics in the lid mechanism can be set by 
means of changing the width q of the joint portion 8c where 
two circles or ellipses lay in a line. 

[0086] Shown in Figs. 19(a) to 19(b) is a process of 

manufacturing a mold (in the event of use of a pipe-fixed 
piece 7b) using the third ventlid 2c after the course of the 
process in Figs. 15(a) to 15(e). 

[;>187] As is shown in Figs. 19 (a) and 19 (bj, a pipe-fixed 

p i.e:e 7b is provided in the venthcle 118 (Figs. 15(f) to 
1 5 ■; g ; ) , but in this event, fixture by, for example, caulking, 
a shrink fit using thermal expansion and contraction, or 
adhesion via an adhesive agent may be used for installation of 
a pipe-fixed piece 7b in the venthole 118. 

[0088] When the third ventlid 2b is provided in the body of 

a mold, direct fixture of the third ventlid 2c to a 
predetermined location in a sub-mold at a fixed point of one 
plate member 8b of the plate members 8 (8a, 8b) that are bent 
may also be used. 

! ; r: 0 ] Namely, direct fixture of the third ventlid 2b at a 

predetermined location in a sub-mold by means of the process 
as indicated in Figs. 20(a) to 20(d) after the course of the 
process in Fd.gs . 15(a) to 15(e) may also be used. 
Specifically, the venthole 118 is covered and the third 
ventlid 2c that has been bent to an angle of about 90° at a 
-■oint portion where two circles or ellipses lay in a line is 
put in place. When material for the casting 116 is iron, 
fixture is by means of spot welding and the like using a 
welding electrode 6 (Fig. 20(a)). Further, when material for 
tne casting 116 is aluminum, fixture d.s performed using a 
heat-resistant adhesive agent (Fig. 20(b)), and the third 
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-entlid 2c is bent to a predetermined angle (Fig. 20(c)). In 
this manner, as is shown in Fig. 20(d), the third ventlid 2: 
can be directly fixed to a predetermined location in the sub- 
mold. In addition, as is shown in Fig. 20(d), there are 
instances of fixture by means of spot welding and the like 
o.sing a welding electrode 6 when the material of the casting 
110 is iron. As shown in Figs. 20(a) to 20(d), counterboring 
may also be provided in a portion where the third ventlid 2c 
m provided in a sub -mo Id when the third ventlid 2c is 
directly fixed to a sub-mold. 

0;jr : l] As indicated in Figs. 21; a) ana 21(b), and 22(a) and 

I2:bi, the fourth ventlid 2c is a keyhole-shaped flexible 
plate member 9 where a circular, elliptical, or shell-shaped 
plate member and a rectangular plate member lay in a line 

namely, a circular, elliptical, or shell-shaped plate member 
la, and a rectangular plate member 9b) and the lid 

mechanism of the fourth ventlid 2d is formed by benoing at a 
predetermined angle as a baseline a joint portion 6c where the 
circular, elliptical, or shell-shaped plate member and the 
rectangular plate member lay in a line. In addition, shown in 
: : : o- . 21 (a) ana 2 1 i b ) is a configuration -of the circular plate 
member 9a ana the rectangular plate member 9b. Shown in Figs. 
22(a) to 22 (to is a configuration of the shell-shaped plate 
member 9a' and the rectangular plate member 9b and a locking 
hole provided in the rectangular plate member 9b. 
;;091] As is shown in Figs. 21(a) and 21(a), desired values 

for spring characteristics in the lid mechanism can be set by 
means of changing the widths r,t of the joint portion 9c where 
tne circular, elliptical, or shell-shaped plate member and the 
rectangular plate member lay in a line. 

1092] When the fourth ventlid 2d is provided in the body 

„:f a mold, methods to fix to a predetermined location and 
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installation the fourth ventlid 2d cn a sub-mold are, for 
example, a method via "piece caulking," a method via "piece 
envelopment casting" and a method via "fixture to sipe 
blades . " 

[0093] Shown in Figs. 2 3(a) to 23 (i) is a process of 

manufacturing a mold using the fourth ventlid 2d in the event 
of use of a method via "piece caulking." In addition, shown 
in Figs. 2 3 .is use of a ventlid id produced from a keyhole- 
shaped piate member 9a where a circle and rectangle lay in a 
1 ine . 

[0;04] A thin slat for a master model 30 is provided (Fig. 

ilsa.') in a predetermined position in the master- model 100 

[0"05] hex:, the rubber mold 114 that is a reverse mold is 

manufactured (Fig. 23(b)) using the master model 100 where the 
thin slat for a master model 30 is provided. 

[jOOO] IJext, a thin slat for cast removal 31 is provided in 

one rubber mold 114 (Fig. 23(c)). 

[000'< ; ] :Jext, the casting mold 215 that is a reverse mold of 

the rubber mold 114 where a thin slat for cast removal 31 is 
provided is manufactured (Fig. 23(d)). The casting me- Id 115 
is a material that does not deform or damage the rubber mold 
114 and is formeo of material, tor example, plaster or 
ceramic, t-o facilitate the casting of metals usee in molds. 

[0000] Mext, a casting (mold) 116 that is a reverse mold is 

produced from aluminum or iron using a casting mold 115 (Fig. 

; h;00] Hext, the thin slat foor cast removal 31 is removed 

from the cast (mold) (Fig. 23(f) j. 

[0100] next, the vent hole 118 is formed by machining using 

a drill and the like so as to pass air to the external portion 

of the mold (Fig. 23(g)). In addition, other methods of cast 

removal besides machining using the drill and the like may be 
used for' formation of the venthole 115. 
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[0101] :iext, the rectangular plate member 9b configured as 

a fourth ventlid 2d is inserted, embedded, and caulked in an 
installation hole for a piece 32 after removal of the thin 
slat for cast removal 31 (Fig. 22(h)). In this manner, as 
indicated in Fig. 23(i), the fourth ventlid 2d can be directly 
fixed to a predetermined location in the sub-mold. 

[0112] 5-howri in Figs. 24(a) to 24 (i) is a process to 

manufacture a mc>ld using the fourth ventlid 2d in the event of 
use of a method via "piece envelopment casting." In addition, 
shown in Figs. 24(a) to 24 (i) is use of a ventlid id produced 
from tne keyhole-shaped plate member 9 a', 9b where a shell- 
shape and rectangle lay in a line. 

yl 1 ; ; ] A thin slat for a master model 30 is provided (Fig. 

24 oa ) on a predetermined position in tne master model ICO 
prepared. 

[0104] :Jeo:t, the rubber meld 114 that is a reverse mold is 

rr.a:oo;f a otureoi (Fig. 24(b)) using the master model 10 0 where the 
thin slat tor a master model 30 is provided. 

[010-'] Mext, the fourth ventlid 2d before bending is 

provided so as to be embedded on the side with the shell - 
shaped plate member 9a' in a hole 24 corresponding to a thin 
slat fc-r the master model. 10 in the rubber mold 114 (Fig. 
?'*{■'■ ) 

[ [ 1 [ 0 i deoit, the casting mold 21t that is a reverse mold of 

the rubroer mold 114 where the fourth ventlid 2d before bending 
is provided is manufactured (Fig. 24(d)). In this event, tne 
fourth ventlid 2d before bending is provided so- as to be 
embeolded on the side with the shell-shaped plate member 9a' . 
Tne casting mold 11 j is a material that :ic>es not deform or 
damaae the rubber mold 114 and is formed from a material, for 
example plaster or ceramic, to facilitate the casting of 
metals used in molds. 

J 2107] Next, a casting (mold) 116 that is a reverse mold is 

produced from aluminum or iron using a casting mold 115. In 
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this event, the fourth ventlid 2d before bending is provided 
so as to be embedded en the side with the rectangular elate 
memoer l± (Fig. 24(e)). 

[0108] Next, the venthole 118 is formed by machining using 

a drill and the Like so as to pass air to the external portion 
of the mold (Fig. 24(f) ) . In addition, other methods of cast 
removal besides maoinining using the drill and the like may be 
o?ei for formation of the venthole 118. 

[0109] Next, the fourth ventlid 2d is bent to a 

predetermined angle (rig. 24(g)). In this manner, as is shown 
in Fig. 24(h), the fourth ventlid 2d can be directly fixed to 
a predetermined oat ion in the sub-mold. 

; 1112] The fourth ventlid that is fixed to a sub-mold as 

indicated in Figs. 2: (a) to 2 3 ( j ) and Figs. 24(a) to 2 4 (i) is 
one having a lid mechanism with contents that maintain, with 
crossing of the green tire 11 :n respective surfaces of the 
ourc-mcl:l 10= during tire molding ( compress i c r: molding), an 
open state of rising after separation until the green tire 11 
:ontaots an upper portion of the fourth ventlid 2d and the air 
10 is discharged from the blockades 12 through a venthole 1 
i Fig. 20(a) ) . From when the green tire 11 contacts the upper 
portion until it reaches the surface of the sut -mold 10a, the 
>:uree of springing up after separation is reduced and the air 
2: is discharged from the blockades 12 (Fig. 2: (a) ), and 
outflow of the green tire 11 is prevented with the closed 
state produced by such oonraot where spring up after 
separation is eliminated without gaps when the green tire 11 
reaches the surface of the sub-mold 10a (Fig. 25(b)). 
Further, the tire (the vulcanized tire) is removed from the 
mold after co>mpression molding and vulcanization are complete. 
In this event, the upper portion of the fourth ventlid 2d 
separates and rises by means of spring action to connect the 
venthole 1 and the blockades 12 (Fig. 25(c)). This lid 
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mechanism is provided in all ventlids from the first ventlid 
t j' the seventh ventlid mentioned later. 

I'lll] 8h:»wn in Fig. 16(a) is a process of manufacturing a 

mold using a fourth ventlid 2d' wherein a method using "sice 
blades" for fixation is employed. In addition, as shown in 
Figs. 26(a) to 26(e) and Figs. 27(a) and 27(b), the use of a 
^e.ntlid 2d 7 formed by bending (folding to produce a peak) the 
keyhole-shaped plate member 9 (9a, 9b') where a circle and 
thin rectangle lay in a line in a joint portion = i c' 
incorporated in the rectangle from a straight line portion 9c 
where the circle and thin rectangle lay in a line. This 
net rod via "fixture to sipe blades" is particularly effective 
wne.n a venthoie is provided at very near position to sipe 
blades in the body of tne mold. 

[0112] First, venthoios 118 are formed by machining using a 

or ill and the like so as to pass air to the external portion 
of tne mold in a predetermines location in the mo 1 d (casting) 
116 where multiple sipe blades ?■& are partially embedded 
between tips for cast removal 3o (Fig. 26(a) to (b) > . In 
addition, other methods of cast removal besides macnming 
using the drill and the like may be used for formation of the 
-en thole 118. 

'I 11c] Next, the circular plate member 9a is put in place 

so as to cover the venthoie 118 (Fig. 26(c) ) while the 
rectangular plate member 9b' of tne fourth ventlid 2d' is 
fastened tc a sipe blade 26. The rectangular plate member 9b' 
of tne fourth ventlid 2d' is welded to the sipe blade and 
lixed (Fig. 2 6(d) ) . Any methods of welding, for example, 
resistance welding, spot welding, and percussion welding, may 
be used as welding methods in this event. In this manner, as 
shown in Fig. 26(e), the fourth ventlid 2d can be directly 
fixed to a predetermined location in the sub-mold via the sipe 
blades 26. 
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[0114] By means of this configuration, measures can be used 

for embedding of the ventlid in the body of the mold without 
requiring man-hours for special preparations and production 
costs ran be reduced. Further, fixture work close to the mold 
surface can be performed in compari sc n to other methods in 
small gaps in the mold where sipe blades are present in an 
extremely high level of density as in molds for stud-less 
tires, and simple and reliable measures can be pr iviciea. 

F i f t h ventl id 

[0115] The fifth ventlid is one corresponding to changes 

m the s nape of a plate member conforming to the design of the 
snapo of the periphery of a tire with respect to the shape of 
one first through fourth vent lids based on use of a plate 
member with a completely circular shape and the like. 
[0 1.16] Indicated in Fig. 20(a) are impressions 37 of the 

fourth ventlid 2d on a block design 36a for a production tire 
and the installation in tine body of the mold 116 having the 
ventnole 1 1 o f ■: r the fourth ventlid id using the circular 
plate member 9a. In contrast, shown in Fig. 20(b) are 
impressions 36 of the fifth ventlid 2e on tne block design 36a 
for a production tire and the installation in tne body of a 
::. . ; o 116 navinrj the- ventnole 110 for the fifth ventlid 2e 
.sir.: a triangular plate member ?d, for example, conforming to 
one design of tne shape of the periphery of a tire. 
[0117] As shown in Fig. 2 3(b), certainty with respect to 

one tire design {block design) can be increased with the shape 
of the ventlid impression by means of a fifth ventlid 2e with 
consideration of tne tire's external guality. 



3 ixt h vent 1 i d 

[0110] The sixth ventlid 

the surface shape of a plate 
shape of the mold with respe 



is one corresponding to- changes in 

member conforming to the surface 
ct to the surface shape of the 
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first through fourth ventlids based on use of a plate member 
with a completely level surface. 

[Oil; 1 ] Shown in Fig. 2 Z : (a) is the installation in the body 

cf the mold 116 having projections and depressions 39 in the 
surface, the vent.ho.le 118, and a count erbor i ng 40 for the 
fourth vent lid 2d using the circular plate member 9a. In this 
event, the surface shape of the body of the meld 116, with 
ocvly the portion where the fourth ventlid 2d is provided being 
a level surface shape, does not conform to the projection and 
depression shapes of the entire surface. In contrast, shown 
in Fig. 2 ^ ( b > is the installation in the body of the mold 116 
:,-v;:u the venthole 11? for the sixth ventlid 2f using a plate 
member 9e having a surface shape cor responding to the surface 
shape of the mold 116 having projections and depressions 39 in 
the sir f ace . 

[ :t 12 t; ] Tne sixth ventlid 2f indicated in Fig. 29(b) can be 

oroouced as shown in Fig. 30 ry means cf press bending and 
horning so as to have projection and depression shapes 41 
o or responding to the surface shape of tne mo- Id 11c on the 
circular plate member 9a. Production by machining of a 
bending mold in advance when molding a ventlid by press 
bending and forming may also be usee, and production via 
c ystine usirvr arc original mold (master mocel i produced when 
:n;:5:in: tne oody of a tire mold may also tie used. 
Furthermore, measures using as a bending mold a mold where a 
ventlid is provided may also be used. 

[".Ill] As shown in Fig. 29f,b), certainty with respect to 

tne surface shape of tne mol d as a whole can be increased by 
means of the sixth ventlid 2f with consideration of the 
surface shape of the mold. 

Seventh vent I i d 

[2122] The seventh ventlid is one corresponding to changes 

in the surface shape of a plate member conforming to the 
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surface shape of the mold in the same manner as the sixth 
ventlid by means of fixture tc a shaped component having a 
snaoe cor respor.o ing to tne surface shape of a mold witn 
respect to tne surface shape of the first through fourth 
vent lids based -on use of a plate member with a completely 
1 eve 1 surface. 

Shown in Fig. ?■ 1 is the installation in the body of 
a mold 116 having projections and depressions :-9 in the 
surface, the vent hole 118, and the count e rbor i ng 4 0 for the 
s eve-nth ventlid 2g where a shaped component having a shape 
corresponding to the surface shape of a mc<ld 116 is fixed by 
means an adhesive agent or welding on top of the circular 
t : a :. e membe r :'a . 

;;i..4j Tne seventh ventlid 2g shown in Fig. ;i nas, as 

snown in Fig. 32, a shaped component 4 2 producer in advance 
from a resin or a metal with the shape of the outer periphery 
c : r responding t: the c oun t e rb or ing 4 2 (refer to Fig. 31} 
formed in tne surface of the mold 116 and the s;rf=ce shape 
corresponding to- the surface shape of the body of a mold 

(projection and depression shapes 39). This can be produced 
by fixture to the top of the circular 9a via, for example, an 
adhesive agent or welding. In addition, a forming mole 
oro :oood by production methods other than machining in 
aoivouce, oastinui, and the like may be -sed for production of a 
shaped component 42. Measures for direct machining of the 
shaped component may also be used. 

[0125] As shown in Fig. 31, certainty with respect to the 

surface shape of the mold as a whole can be increased by means 
■of the seventh ventlid 2g witn consideration of tne surface 
shape of the mold. 

[0126] Measures to improve the service life (strength) of 

the opening and closing lid portion (plate members 2a, 8a, 9a, 
2a', 9e, and the like) in the lid mechanism of the ventlid 
itself can be used for the configuration of the plate member 
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9a where the shaped component 42 is fixed in the seventh 
vent lid cr the plate member 9e having projections and 
depressions in the surface in the sixth ventlia. 
[0117] Ordinarily, tire molds are used repeatedly, and 

constituents included in the tire form portions of -oils and 
fats on the mold surface, namely "contamination" adheres to 
it. In this event, use of "blasting" that blows media of 
glass beads, metal balls, dry ice pellets, and the like with 
nigh-pressure air is generally performed to remove this 
contamination. In the event the ventlid used in the present 
invention is one made of metal, tab thickness is extremely 
chin being approximately 0.02-0.2 mm, so the opening and 
closing lie portion of the ventlid can unfortunately be 
oe formed in: : a curved shape. There is also- the risk cf being 
anable to deliver initial performance. As count e rmeasu res , a 
strong shape can hie used for the ventlid itself or reinforcing 
material may ;oe provided, but. the sixth and seventh ventlids 
must be suited to these count ermeasures . 

[0 128] In the event of reinforcing of the lid portion of 

the ventlid using the configuration of the sixth ventlid, 
cress bending to a shape so as to have a larger section 
modulus f-or the lid as shown in Figs. 33(a) and 33(b) can be 

;;y"9] Eturcher, in the event of reinforcing of the lid 

ocrtion of the ventlid using the configuration of the sixth 
ventlid, as a matter of course metal such as steel material 
may be used as the material of the shaped component attached 
to the lid, but an elastomer that is highly blast-durable may 
also be used. In addition, in the event metal is used for the 
material of the shaped component, it grows and shrinks due to 
blast media and a phenomenon where it is gradually chipped 
away will occur, but in the event elastomer is used, a state 
wotn almost no accumulation of damage due to blasting can be 
maintained via selection of appropriate materials. 
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['-130] Characteristic portions in the respective 

configurations for the first through seventh ventlids may also 
be used jcir.tly. 

[fill] In addition, infiltration of rubber burrs can be 

more effectively prevented by means of intentionally 
roughening surfaces by blasting and :he like for surface 
roucnness of the leakage distance (the distance from the outer 
peripheral wall of the lid opening and closing surface 
[opening and closing lid portion] to the hole for air removal 
[venthole] ) portion of the body of a mold or the ventlid. 

Embo d iment s 

[[1:2] Embodiments according :o the present invention will 

hereinafter be described in detail, but the present invention 
is in no way limited by these embodiments. 

Embodiment: 1 

[01??-] A mold divided into 7 units (a configuration of 1 

set of a complete mold with 7 sub-molds 10 : a ) along the 
circumference using segmented molds as shown in Figs. 1(a) and 
1(b) are produced via aluminum alloy casting methods (plaster 
cycling methods) (material: foam plaster and aluminum alloy 
material AC-o: (Si l\ t Cu 0.8*, Mg 0.4%, and Al as the 
remainder' .sire a piaster oast. In tnis event, the initial 
setting for the number of individual vent holes is 1376 per 

[ ? 1 3" 4 ] :toxt, into a sub-mold 20Ca where a venthole 201 and a 
c ounterbor ing 205 as shown in Fig. 34(a) are formed via 
maohining with the production process is inserted as shown in 
Fi?s. 34(d) to 34(f) a positioning tube 204 (material: SUS304) 
as shown in Figs. 34(a) to 34(f) and a ventlid 202 (material: 
3U8304) having a lid 203 as shown in Fig. 34(b). In this 
event, the positioning tube 204 is provided by caulking in a 
sub-mold 200a (Fig. 34(d)), the ventlid 202 is put in place on 
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top of the positioning tube 204 (Fig. 34(e), and the outer 
peripheral portion of the vent lid 202 and the positioning tube 
214 are fixed by percussicn welding (Fig. 34(f) j . 
[0135] With continuous molding of a tire using a mold 

produced in this manner, air inclusion defects did not occur 
ana a tire was formed with almost no- burrs in the venolid 
portion. However, concave impressions of about 0.05-0. 15 mm 
remained in locations corresponding to the lid portion of the 
vent lid in the tire. Maintenance of the air removal 
characteristics was confirmed even after continuous molding of 
2 20 2\) t ires . 

iitt ooiment 2 

i ; 1 :6] As shown in Figs. 35(a) to 55(c), a mold fo>r moulding 

a tire as indicated in Embodiment 1 was produced in the same 
manner as Embodiment 1 with the exception of changing the 
loptn of the count erbo ring 202 of tne sub-mold 200a to 3.10 
mm, tne (diameter of tne lid 20 2 of the vent 1 id 202 to 2.0 mm, 
ana the tab thickness to 0.1 mm. 

[0137] With continuous molding of a tire using a mold 

produced in this manner, air inclusion defects did not occur 
etc. a tire was formed with almost no burrs in the lid portion 

: t t ne vent 1 id . 

[ 0 13 0:] Further, concave impressions in locations 

:or responding to the lid portion of the vent lid in the tire in 

this event fell below 0.05 mm and a satisfactory external 

appearance and quality in comparison to Embodiment 1 -were 

oo t a i.ned . 

[313?] Further, maintenance of the air removal 

characteristics was confirmed even after continuous molding of 
20000 tires. 
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Embodiment 3 

[ j 1 4 v ] As shown in Figs. 3 6(a) to 3 6(d), a mold for melding 

a tire as indicated in Embodiment 1 was produced in the same 
manner as Embodiment 1 with the exception of changing the 
shape of the counterboring 205 of the sub-mold 200a to an 
undercut by cast removal and production of the shape of the 
vent;], id 202 as shown in Fig. 36(b) with an additive silicone 
ruorer (Toray Silicone, brand name: SH9^35). 

"0141] In this event as shown in Figs. 36(c) to 36(d), the 

vent lid 3 02 was inserted in a sub-mo- Id 3 00a using an undercut. 
With continuous molding of a tire using a mold produced in 
this manner, air inclusion defects did not occur and a tire 
was formed with almost no burrs in the lid portion of the 

;014I] Further, there were almost no concave impressions in 

i: rations corresponding to the lid portion of the ventlia in 
the tire in this event. Furthermore, maintenance of the air 
removal characteristics was confirmed even after continuous 
mo loin g of 2 0000 tires. 

Embodiment 4 

[0143] As shown in Fig. 37(a), a mold for molding a tire as 

sr. own in Embodiment 1 was produced in the same manner as 
Emo imer.t 1 with tne exception of changing the snape of the 
counterboring 205 of the sub-mold 200a, production of the 
shape of the vent lid 202 as shown in Fig. 37(b) with 3F3631 , 
and production of a vent tube 206 with S'JS:04. In addition, 
c^ts were.- not formed in the ventlid 3 02 , so the interval 
ootween s became the length transversing the ventlid 202. In 
this event, the ventlid welded (percussion welding) in advance 
to the vent tube 206 was inserted in a mold counterboring 
portion as shown in Figs. 14 and fixed by a method of 
caulking. With continuous molding of a tire using a mold 
produced in this manner, air inclusion defects did not occur 
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and a tire was formed with almost no burrs in the lid portion 
of the vent lid. Further, there were almost no cincave 
irr.oressions in locations corresponding to the 1 1 :i pcrtion of 
ohe vent lid in the tire in this event. Furthermore, 
maintenance of the air removal characteristics was confirmed 
even after continuous molding -of 20C0C tires. 

Emr-od i merit 5 

[0144] As shown in Fig. 38(a), a mold for molding a tire as 

shown in Embodiment 1 was produced in the same manner as 
Embodiment 1 with the exception -of changing the shape of the 
oouroterboring 20 0 o-f the sub-mold 200a, production o-f the 
shape 'Of the vent lid 2 02 as shown in Fig. Z8(b) witn 8US631, 
ana production of the vent tube 206 with SUS304. In this 
event, one ventlid welded (percussion welding) in advance to 
one vent tube 206 was inserted in a mold counterboring portion 
as shown in Figs. 14(a) to 14(e) arid fixed by a method of 
oaul'-oing. In addition, the amount o-f opening as shown in Fig. 
30(c) after welding of the ventlid 202 to the vent tube 206 
was 1.0 mm. With continuous molding of a tire using a mold 
produced in this manner, air inclusion defects did not occur 
and a tire was formed with almost no burrs in the lid portion 
O'f the ventlid. Further, there were almost no concave 
imp ress tons in locatio-ns corresponding to the lid portion of 
the ventlid in the tire in this event. Furthermore, 
maintenance of the air removal characteristics was confirmed 
ever; after continuous molding of 20000 tires. 

Embodiment 6 

[0140] As shown in Fig. 39(a), a cast removal groove 107 

with a thickness of 0.05 mm, a width of 2.6 mm, and a depth of 
3.0 mm was produced by a mold production process (refer to 
Fi'tjs . 2 3.) immediate to the opening of the venthole 201 in 
Embodiment 1 and the venthole 201 was opened to 01.0' mm. 
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After this, a vent lid 202 produced in advance as shown in Fig. 
39(b) was inserted and caulked in a cast removal groove of the 
rt.ola (see Fig. 23(a) to ( j ) ) . In addition, 3US021 was used as 
the material for the ventlid 202. With continuous molding of 
a tire using a mold produced in this manner, air inclusion 
defects did not occur and a tire was formed with; almost: no 
burrs in the lid portion of the ventlid. Further, there were 
almost no concave impressions in locations corresponding to 
the lid portion of the ventlid in the tire in this event. 
Furthermore, maintenance of the air removal characteristics 
was confirmed even after continuous melding of 20100 tires. 

iLmboo iment 7 

;~14cj As snown in Fig. 40, one shape of tne ventlid in 202 

in Embodiment £ was changed and a mold was completed. In 
addition, 3U5631 was used as tne material for the ventlid 202. 
A tire meld produced in this manner, by means of the shape of 
the contours of the lid portion of the ventlid readily 
corresponding to the block design of the tire and the design 
that was lightly transcribed to the molded tire after 
displaying characteristics equivalent to those in Embodiment 
0, nad increased certainty. 

Lmooaimer. t 5 

[0117] As shown in Figs. 4 1(a) to 4 1(d), projection and 

depression shapes 203 were added to the surface of a mold 
profile (Fig. 41(a)) and a cast removal groove 207 with a 
width of 2.40 mm, a depth of 3.0 mm, and a thickness of 0.05 
mm was incorporated immediate to the opening of the venthole 
201 in Embodiment 6 using a method indicated in Figs. 2 3 with 
a positional relationship as indicated in Fig. 41(b). After 
this, the venthole 201 was opened to 01.2 mm. tn addition, 
3"JS031 was used as the material for the ventlid 202. Here, 
notation 20b indicates a cast removal tip. After inserting 
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the ventlid 202 as shown in Fig. 41(c) in the mold prepared in 
this manner, a tire mild was produced by caulking in the body 
of the mold 20Ca (Fig. 41(d)). A tire mold produced in this 
manner, by means of the shape of the contours of the lid 
portion of the ventlid readily corresponding to the block 
design of the tire and the design that was lightly transcribed 
to the molded tire after displaying characteristics equivalent 
to- those in Embodiment 6, had increased certainty. 



Embodiment 9 

[ 2 14:'] As shown in Figs. 42(a) to 42(c), processing of the 

count erbor in g 205 of 03 mm as shown in Fig. 42(a) was 
oerrormeo during processing of the verthole in the body of the 
mold in Embodiment r- . The ventlid 202 used as shewn in Fig. 
42 (hO is cast molded of an additive silicone rubber (Toray 
Silicone, brand name: 3H95 25) with a p ro j ect i on-and- 
depress i. on-shaped part (shaped :omp onent ) of the same shape as 
tnat removed from the portion with the count e rbo r i ng 205 in 
the upper portion of the lid. After application of a resin 
aches i ve agent , a pro j ect i eat -and- depress i on-shaped pa rt is 
attached to the opening and closing lid surface of the ventlid 
2\2 in a state before hardening of the additive silicon rubber 
^op, led, arid one surface snap i.nz is performed. In addition, 
2222:1 was used as the material for the ventlid 202. As shown 
in Fig. 42(c), a ventlid 202 produced in this manner is 
inserted in the body of the mo>ld 200a and the tire mold is 
completed with caulking o-f the ventlid 202 in the body of the 
mold 220a. A tire mold produced in this manner displayed air 
removal characteristics and external appearance 
characteristics equivalent to those in Embodiment 8. 
[0149] Further, ventlid blasting durability is considerably 

improved in this instance in comparison to the instance in 
Embodiment E. Namely, silica sand having an average grain 
size of #180 is the blast medium, pressure is 7 kgf/cm 2 , the 
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nozzle aperture is 010 mm, and the distance from the nozzle 
aperture to the ventlid is 15 cm in a blasting location. In 
Embodiment 3, continuous blasting exposure is approximately 30 
sec., and sagging of the ventlid unfortunately deforms it. 
With respect to the opening and closing lid that does not 
function, the ventlid in Embodiment 9 was not deformed or 
damaged even with 3 min. of continuous blasting exposure with 
blasting under the same conditions. With regard to this 
blasting durability, Embodiments 4 through 7 were all only 
able to withstand blasting under the same conditions for 
approximately 15 sec. In addition, ventlid damage does not 
occur in Embodiments 4 through 3 if a method of directional 
energy processing such as exeimer laser and the like is used 
curing actual mold cleaning. 

As explained previously, the occurrence of spew {whisker 
projections) and burred extensions on a tire surface during 
tire molding is prevented by means of the present Invention. 
The mold for molding a tire can provide good initial 
performance and external appearance of the tire obtained, and 
therefore, the reduction in the production cost thereof, and 
the simplification in maintenance and inspection work are 
attained by the present invention. 
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